29-6%) are permanently cured.
section of $uroerp President-C. H. S. FRANKAU, C.B.E., M.S. [November 16, 1938] Malignant Degeneration of Gastric Ulcer By Professor H. FINSTERER (Vienna) (Fromit the first surgical department of the Allgemeines Krankenhaus in Vienna)
ABSTRACT.-M1alignant degeneration is the most serious complication cf gastric ulcer. Its recognition is difficult both in the early stage and in advanced cases in which only the evidence of a previous ulcer-cavity, and the radiating folds of the mucous membrane indicate progressive development of carcinoma from an criginal ulcer.
It is impossible to say how often gastric ulcer becomes malignant; one can only state the frequency of ulcer-carcinoma, found in gastric resections.
One hundred and forty-one personal cases of ulcer-carcinoma are recorded, and are divided into three groups.
Group I: 41 which were diagnosed clinically and at operation as cases of ulcer, but in which histological examination showed incipient cancer.
Group II 55 diagnosed clinically as cases of ulcer, buit in which a diagnosis of ulcer-carcinoma was made during operation and afterwards histologically confirmed.
Group III: 45 diagnosed both clinically and macroscopically (from the typical folding of the mucous membrane) as cases of ulcer-cancer, in which the cancer had entirely overgrown the ulcer.
Therefore in the series of 532 resections for gastric ulcer the frequency of ulcer-carcinoma was 20-9%, or 15-2% if the third group is omitted.
In a series of 718 resections for gastric cancer, the frequency of ulcer-carcinoma was 19-6% (or 14.2%' if the third group is omitted).
The mortality in simple two-third resection of the stomach is low (four deaths in 99 cases = 4o%). \Vhen the pancreas, liver, colon, or oesophagus, is involved, the resection mortality is high (14 deaths in 42 cases = 33 30%), but even in these cases the operation is justifiable because permanent cures were achieved in a number of cases. The prognosis in cases of ulcer-cancer is very grave. In many cases, judging from the author's own experience, patients suffering from incipient ulcer-cancer only histologically diagnosed as cancer-die from liver metastases, in spite of radical resection. It will thus be seen that the endresults of resection for ulcer-carcinoma are actually worse than those of resection for primary carcinoma.
A. Ulcer-cancer: In Group I, 35 cases were operated on before 1933, and in 18 of these RE'SUME.-La d6generation maligne est la complication la plus grave de l'ulcere gastrique. Elle est difficil a reconnaitre aussi bien 'a son stade initial que dans les cas avances oui seulement i'histoire d'une niche ulcereuse dans le passe et les plis radiaux de la muqueuse indiquent le developpement progressif du cancer sur I'ulcere original.
II est impossible de decider la frequence de la degeneration maligne de l'ulcere gastrique. On ne peut que constater la frequence du cancer ulcereux trouve 'a l'occasion d'une resection de 1'estomac.
L'auteur rapporte 141 cas personnels de cancer 'a base d'ulcere. TI les classifie en trois groupes:
Group I: 41 cas oii le diagnostic d'ulcere gastrique fut pose cliniquement et pendant l'operation, m,ais oiu 'examen histologique revela un cancer commencant.
Group TI: 55 cas oii le diagnostic d'ulcere fut pose cliniquement, mais oil le diagnostic de cancer fut pose a l'operation et confirme par 1'examen histologique. Group III: 45 cas oii le diagnostic clinique et macroscopique de cancer a base d'ulcere fut pose, d'apres les plis caracteristiques de la muqueuse, et oui le cancer avait completement oblitere l'ulcere.
Dans cette serie de 532 resections pour ulcere gastrique la frequence du cancer a base d'ulcere fut donc de 20.9%, oiu 15.2% si le troisieme group est omis.
Dans une s6rie de 718 resections pour cancer de 1'estomac la fr6quence du cancer 'a base d'ulcere fut de 19.3% (ou 14-2% en omettant le troisieme groupe).
La mortalite de la resection simple de deux tiers de 1'estomac est faible (4 fatalit6s slir 99 cas = 4%). Quand le pancreas, le foie, le colon ou l'cesophage sont inclus dans la r6section la mortalite est beaucoup plus haute (14 fatalites sur 42 cas = 33.3%), mais l'operation est quand meme justifi6e, car un certain nombre de guerisons permanentes ont ete obtenues.
Le pronostic du cancer a base d'ulcere est tres grave. D'apres l'experience de l'auteur, beaucoup de malades portant des cancers commenNants a base d'ulcere, reveles seulement par l'examen histologique, succombent a des m6tastases au foie meme apres une resection radicale. On voit donc que les r6sultats finaux de la resection pour cancer a base d'ulcere sont meme pires que ceux de la resection pour cancer primitif.
A. Ulcero-cancer: Parmi 35 cas du premier groupe oper6s avant 1933, 18 (51-4%) MALIGNANT degeneration of a gastric ulcer is the most serious development, much worse than either acute perforation or acute, profuse haemorrhage; as it may end fatally not only through operation but also through the frequent subsequent development of metastases after a radical operation.
Since the researches of Hauser, the possibility of malignant degeneration of a gastric ulcer is generally accepted, but there is a wide difference of opinion as to its frequency which greatly influences operative indications. Aschoff's doctrine of the very rare occurrence of such malignant degeneration is well known, and is quoted from time to time in textbooks and other publications. But it is not equally well known that he retracted his doctrine at the Congress of Pathologists in Wuirzburg in 1925. Stimulated by the work of Stoerk, Aschoff re-examined the specimens which his pupils Strohmeyer and Peyser had declared to be ulcerated primary cancer, and was able to determine that with but one exception all of them were malignant degenerated primary ulcers. In the interesting paper published by Newcomb are tabulated 100 views of the incidence of ulcer-cancer, which varied from 0 to 90%0. He explained that the great difference in the frequency was due to the divergent interpretation of the heterotypical epithelial proliferation at the edge of the healing ulcer which was considered early cancer by some of these examiners.
It will never be possible definitely to establish how often the gastric ulcer undergoes malignant degeneration, because it would be necessary in a given country not only to establish without question the clinical diagnosis of gastric ulcer, but also to follow up all these patients for life. Therefore the percentage can be estimated only approximately, in a number of ways.
The examination of the post-mortem specimen is the least satisfactory of all to establish the incidence of ulcer-carcinoma, even though such examination can be performed most thoroughly. Should a patient die as a result of an ulcer-carcinoma, then the malignant growth has completely overgrown the ulcer so that it no longer can be recognized as an ulcer-carcinoma; should, however, the patient die from some other cause, then it is possi-ble to recognize from the post-mortem specimen an accidental finding of an ulcer-cancer.
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Of greater value is the examination of the operative specimen bv an able and experienced pathologist, able to recognize early degeneration. The w-ide difference (5 to 50%0) can be explained bv the variation in patients operated upon, and by a variation in the thorough examination of the specimens. A suirgeon who reftuses to operate upon acute flat ulcers, but Mwho operates on chronic ulcers of long standing, resecting all gastric ulcers even those near the pylorus and penetrating into the pancreas, lesions which so often are dismissed with only a gastro-enterostomy, such a surgeon will have a higher incidence of malignant degeneration than the one who promptly operates on acute ulcer, who resects small flat ulcers which rarely degenerate, and who leaves behind the large callous ulcer penetrating into the pancreas due to the increased operative risk.
Histological examination should be performed by an experienced pathologist, not by the surgeon, because it so largely determines the percentage of incidence of ulcer-carcinoma. It is exceedingly difficult to differentiate earlv cancer from the heterotypical epithelial proliferation at the edge of a healing ulcer. Years of experience are necessary to do this. Also, occasionally it is difficult to locate the point of malignant degeneration, even though the malignanev has alreadv been found in the lymph-gland, because it is impracticable to examine each ulcer in serial section. Macroscopicallv it is rarely possible to recognize early malignant degeneration by the round and indurated edges of the ulcer, and the increased redness and fixation of the mucous membrane to the underlying tissue. Moreover, cases are not so infrequent where, despite a thorough examination that failed to reveal carcinoma, the patient died one or more years later with metastases in the liver, though no gastric malignancy could be demonstrated at post-nortem. By re-examination of the preserved operative specimen the point of malignant degeneration could be determined. Such observations have been reported by Haberer, Rixford, and others. When these patients remain permanently cured they cannot be inieluded in the list of ulcer-carcinomas.
Sixteen years ago I operated upon a 51 year-old patient wxho came to me with a history of gastric trouble of twelve years' standing, and with pains, loss of appetite, loss of w\-eight for six weeks. X-ray examination revealed a niche the size of a hazel-nut in the lesser curvature. Blood was present in feces. The operation was performed under splanchnic anaesthesia on September 2, 1922. A gall-bladder filled with stones was removed and subtotal gastrectomy wtith resection of a part of the pancreas was done, for a penetrating ulcer near the cardia suspicious of malignant degeneration. Histological examination (Stoerk) showed a typical peptic ulcer. Some months later Moszkowicz happened to re-examine this specimen and found a point of early tubular carcinoma, which diagnosis 'xaas confirmed by Stoerk. The patient is still alive, sixteen years after operation.
In February 1937 I operated on a 44-year-old man, \ho from 1934 onw-ards had been treated for a gastric ulcer by well-know\n physicians in Berlin and London without permanent success. X-ray examination showed a small ulcer niche in the middle of the lesser curvature. There was marked hyperacidity, and frequent vomiting. At the operation, a callous ulcer the size of a walnut, and not suspicious of malignant degeneration, \-as found in the lesser curvature. A typical two-third resection was performed, with uneventful recovery. The histological examination by Prof. Chiari showed a typical callous ulcer, but carcinoma in the lymph-glands prompted him to ask me wNhether the patient had a primary cancer in the pancreas. Only after examining the different points of the margin of ulcer w-as there found early malignant degeneration in the form of a carcinoma simplex infiltrans. The patient gained in weight, was doing well for three months; then he started to have severe pains in his back radiating into the legs, show-ed progressing cachexia and jaundice through metastasis in the liver, and died five months after the operation in the Cancer Hospital of London.
According to Stoerk malignant degeneration always begins in the margin of the ulcer and often in a number of points simultaneously; extending later to the submucosa and muscularis propria, so that the base of the ulcer is the last to be involved 187 because of the scar tissue there. In an advanced case the entire ulcer is overgrowAn so that it is difficult and often impossible to determine histologically that the malignant growth originated in an ulcer. Sometimes in this type of case it may be possible to demonstrate in the rest of the ulcer the breakdown of the muscularis mucosae and muscularis propria and its replacement by scar tissue. These advanced cases can be positively diagnosed during the operation as malignant because the carcinoma has already involved the serosa, resulting in the characteristic picture. The radiating folds of the gastric mucosa toward the carcinoma suggest the conclusion that a chronic, long-standing, ulcer, preceded the cancer, which deduction is supported by previous X-ray and clinical examination, periodic pains, severe haemorrhages, &c. Even fifteen years ago Stoerk placed great emphasis upon these radiating folds in the gastric mucosa, declaring that they were present only in chronic callous ulcers or ulcer-cancer, and never in ulcerated primary cancer. Since Stoerk drew my attention to this important finding, I have been able to demonstrate these radiating folds in all cases of gastric carcinoma that had a long-standing ulcer history, even though the pathologist could no longer prove histologically the origin of the carcinoma from an ulcer. I will now demonstrate the macroscopic picture of such a case. A 62-year-old man had been ill for twenty-six years, treatment giving only temporary relief. Twenty years ago the ulcer niche had been demonstrated radiologically, on the lesser curvature near the pylorus. Over a number of years he had had five severe haemorrhages, severe pains periodically, and vomiting. For six months there was loss of appetite and weight, and increased vomiting. The hyperacidity continued (HCI 40, total acidity 70). Radiological examination showed an enormously dilated stomach with retention of gastric contents for twenty-four hours duie to the nearly complete pyloric stenosis. At the operation malignant degeneration of the Proceedings of the Royal Soctety of Medicine 6 ,gastric ulcer penetrating into the pancreas wvas establishedl wNithout question, for the neighbouring lymph-glands wxere hard an(d enlarged. Subtotal gastrectomy wNith resection of part of the pancreas w-as performed. The specimen show-ed the macroscopic picture of an ol0( callous ulcer or an ulcercarcinoma, with radial foldIs of the gastric mucosa. The microscopic examination of the specimen show\Ned such extensive over,roxing of the wXhole base of the ulcer with carcinoma that histological diagnosis of ulcer-carcinoma w-as no longer possible.
It is generally accepted that only the gastric ulcer, almost never the duodenal ulcer, undergoes malignant degeneration. I have never even once found in more than 1,500 cases a duodenal ulcer that had undergone malignant degeneration. Also Pauchet never once found malignant degeneration in a duodenal uleer, whereas Haberer, and Moynihan, each observed two. Therefore, in stating the frequency of malignant degeneration of an ulcer we are obliged to omit the duodenal ulcer. Why a duodenal ulcer fails to undergo malignant degeneration is not known. Even though one does not have to fear malignant degeneration in a, duodenal uleer, one must remember that a co-existing gastric ulcer overlooked by the radiologist can nevertheless become malignant.
Seventeen years ago I had to operate upon a 33-year-old man for a severe haemorrhage from a stenotic duodenal ulcer. He also had a callous prepyloric ulcer, the histological examination of w-hich showed early carcinoma, partially infiltrating. The patient remained well for eight years, dyiing finally from a meningitis, that followed periostitis of the mandible.
Mly statistics of resected ulcer carcinoma show 141 cases. 41 w\Nere operated on for gastric iulcer. Of these only one, a 49-year-old-man, died, of pulmonary embolus, awl(i all the others recovered. In 55 cases it was possible to recognize the malignant degeneration during the operation, which was later confirmed histologically. In these cases not only was the great omentum removed, but also in penetrating ulcers parts of the pancreas or liver or colon were resected too. In this group the mortality was 20%. In 45 cases the diagnosis of ulcer-carcinoma was only established by the history, clinical findings, and examination, of previous repeated X-ray pictures, which showed the ulcer niche. The resected specimen macroscopically showed the characteristic radiating folds which proved its origin from an ulcer, but histologically this origin could not be proved as it was overgrown by the carcinoma. Six of these cases died = 13*3%O.
During this period 532 resections for gastric ulcer had been performed. The frequency of ulcer-carcinoma was 20.9% in these cases; if the 45 cases are subtracted in which it was no longer possible to prove the origin from an ulcer, then the frequency is 15-2%. Of 718 resected carcinomas, in 96 cases the origin from an ulcer was proved histologically, and in 45 cases clinically. Therefore the frequency of ulcer-carcinoma compared with the resection for primary cancer is 14.2% or 19-6%. Besides these, 15 cases of inoperable ulcer-carcinoma were observed, in four cases of which the diagnosis was confirmed by the post-mortem and subsequent histological examination. With private patients, in my experience, the incidence of ulcer-carcinoma is greater than in hospital cases, because the latter are sent earlier to operation for their gastric ulcer.
Konjetzny maintained that the high percentage (24%) of malignant degeneration in my statistics can be explained by the fact that-( 1) cases of ulcerated primary cancer were diagnosed as degenerated ulcers, and (2) that cases with atypical epithelial proliferation at the border of a healing ulcer were diagnosed histologically as early cancer.
The diagnosis was never made by myself but always by a competent pathologist, at first by Stoerk, one of the most experienced of gastric histologists, and after his death by Theodor Bauer, Chiari, Maresch, and Sternberg, who are responsible for the diagnosis. It is generally considered dif,icult to differentiate beginning cancer from atypical epithelial proliferation. That Stoerk's diagnosis of early cancer was correct is proved by two cases, the histological findings of which were demonstrated in the Medical Society, where the diagnosis was questioned by Sternberg. However, both patients died within twelve and fifteen months respectively with metastases in the liver, while the autopsy failed to reveal any new carcinoma that could have caused such metastases.
Takat's reports from Verebely's Clinic a 25% incidence of beginning malignant degeneration of all the resected gastric ulcers, and Spakkukotzky found even 40% of ulcer carcinoma which prompted him to declare that the gastric ulcer is a precancerous lesion and its resection an early operation for cancer. In the literature I am quoted as saying that 24% of all gastric ulcers undergo malignant degeneration. This is wrong; what I did say was that in 240% of my gastrectomies for gastric ulcer, an ulcer-carcinoma was found. This figure should not be applied generally because only a small number of patients with gastric ulcer are operated on; and furthermore my cases were often unusually difficult, and some of my patients came from other countries.
The frequency of malignant degeneration has been calculated from following up those who had had gastro-enterostomy performed. In this way Loehr reported from the records of the Anschuetz Clinic a frequency of 1 *7 %0 (corrected 2 *6%) in support of his contention that malignant degeneration is exceedingly rare. If such figures are obtained from gastro-enterostomy cases, then one must exclude not only those with duodenal ulcer but also those with so-called cicatricial pyloric stenosis. In my experience this often develops through hypertrophy of the pylorus in cases of ulcer in the posterior wall of the duodenum. Moreover, one cannot exclude those cases that die from carcinoma within two years after operation, as Loehr did, with the assertion that at the operation primary cancer was already present, despite a long history of ulcer. Finally, one can compare the number of patients who died from cancer after a gastro-enterostomy only with those who were not cured by a gastroenterostomy. Healed cases rarely undergo malignant degeneration; according to Hurst carcinoma never develops on the base of a healed ulcer scar. As Loehr had 22% uncured cases out of 113 gastro-enterostomies, of which nine later died with carcinoma, it follows that his ulcer carcinoma incidence is not 2.6% but 30%. The same holds true for the statement made by Reischauer from Kuettner's Clinic. It is interesting that Balfour, of the Mayo Clinic, reported from following up patients, that the later death-rate of patients after operation for duodenal ulcer corresponded to the normal death-rate, while the later death-rate, after operations for gastric ulcer, was three times as large as the normal rate, and 4000 of these latter were due to carcinoma.
The percentage figures are not really important provided that the general practitioner and even some physicians do not thereby conclude that a gastric ulcer should not be operated upon because of the danger of malignant degeneration, and that gastro-enterostomy will suffice if operation becomes necessary for a stenosis. Bailey believes that this is the cause of the increased incidence of ulcer carcinoma because he knows general practitioners who during ten years of busy practice have not once had a patient operated on for gastric ulcer. I have in my records of ulcer-carcinoma a number of instances where the family doctor or the physician kept on treating the gastric ulcer and advising against operation, until finally the condition either became inoperable or required an exceedingly dangerous operation. Two such are worth quoting.
A 50-year-old man had ulcer symptoms since 1919, and an ulcer niche had repeatedly been demonstrated on the lesser curvature. His two brothers had been operated upon by me for duodenal ulcer and had been permanently cured. This patient also wished to be operated upon but his physicians in Prague advised against this as being too dangerous, and that healing could be effected without an operation. In February 1924 he was examined by Professor Dr. Julius Bauer, who referred the patient to me with the diagnosis of gastric ulcer. At the operation performed February 29, 1924, under splanchnic anaesthesia, a callous ulcer, wholly unsuspected of malignancy, was found on the lesser curvature near to the pylorus. A typical two-third resection was performed, without removing the greater omentum. Recovery was uneventful. On the third postoperative day Prof. Bauer received a letter from the family doctor reproaching him for having recommended so dangerous an operation, as it was only a simple gastric ulcer which had always been effectively controlled with medical treatment; and could again have been so managed. The histological examination of the specimen by Prof. Stoerk revealed to our surprise early degeneration at one point of a typical callous ulcer, though in such an early stage that the diagnosis of cancer was questioned by a number of pathologists, including Prof. Sternberg. The patient recovered quickly, gained 15 kilos 30 lb. and was completely well for one year. Then he developed jaundice due to metastases of the liver, and three months later he died. The autopsy showed massive metastases of the liver, but the stomach stump was perfectly normal, and no other signs of primary cancer.
If this patient had been operated upon even six months earlier, he would be alive and well to-day as are his brothers, sixteen and eighteen years respectively after operation.
A 49-year-old patient from Poland had been ill since 1926. In December 1926 a prepyloric ulcer with a niche had been demonstrated. The patient was under the care of Prof. Kuttner of Berlin, a very experienced gastro-enterologist. Because of the recurrences and the necessary rest cures the patient, in June 1928, wished to be operated upon, but his family doctor advised against this. In November 1928, a relative of his who had suffered twenty years with a duodenal ulcer had fully recovered after resection, and the patient again wished to be operated upon but was dissuaded by the physician, who assured the patient's wife that not only was the operation unnecessary but that cancer was not present and would never appear. In March 1929 loss of appetite and marked anaemia followed a dietetic indiscretion, and symptoms of marked hyperacidity persisted. In May 1929, re-examination by X-ray showed there was now an irregular filling defect at the point of the niche, for which the family doctor advised operation. At the operation performed May 25, 1929, under splanchnic anaesthesia, a large callous ulcer in the lesser curvature penetrating the left lobe of the liver was found. The neighbouring lymph-glands were enlarged. Gastrotomy and palpation showed a callous ulcer with indurated, irregular outline, so that the diagnosis of malignant degeneration could be made. Therefore it was necessary to perform a subtotal gastrotomy with resection of a large portion of the left lobe of the liver. Histological examination showed a highly differentiated cylindrical-celled carcinoma, with the liver infiltrated with the same carcinoma, which was found in all the removed glands. The patient recovered from this extensive operation, although a biliary fistula persisted for some time. He gained until his weight became normal. That patient is well to-day, nine years after the operation. If he had been operated upon one year previously, only a penetrating ulcer would have been found, and resection' of the liver avoided.
The diagnosis of early malignant degeneration is almost impossible with the ordinary examination. In the advanced stage, when hyperacidity disappears, loss of appetite develops, and the patient begins to look badly, then cancer is suspected.
The patient is then operated on, but with a poor chanice of permanent cure. Radiological examination can never establish the diagnosis of early malignant degeneration, despite the claims to the contrary, for one cannot even do that from the macroscopic inspection of the specimen. When finally an irregular filling defect is found at the site of a previous ulcer-niche, then the lymph-glands are involved and the operation is too late.
Many examiners attach great significance to size of the ulcer-niche in differentiating it from a cancer. According to Alvarez and McCarty ulcers are rarely larger and carcinomas rarely smaller than 2-5 cm. in diameter. Bloomfield, however, has proved that 230/0 of resected carcinomas were smaller than 21 cm. According to my experience it is impossible to differentiate an ulcer from primary carcinoma from the size alone, because I have not infrequently removed a gastric ulcer from 5-10 cm. in diameter penetrating into the pancreas, and I once had occasion to resect a gastric ulcer penetrating into the pancreas which extended from the pylorus to the cardia, and which was 12 by 4 by 2 cm. Whether gastroscopy can help to differentiate an ulcer from a small primary cancer, remains to be seen. The characteristic induration of the border of the ulcer cannot be recognized by gastroscopy, nor can the fixation of the mucous membrane. Perhaps, with the gastroscope, it is possible through the recognition of specific shades of colour in the mucous membrane to recognize early malignant degeneration.
During the operation it is hardly possible to ascertain malignant degeneration in the early stages, because'palpation alone of the borders of the ulcer through gastrotomy is too indefinite. The advanced cases permit of diagnosis during the operation because the carcinoma has infiltrated under the serosa and because the palpating finger introduced through the gastrotomy can detect the hardened, indurated irregular outlines of the ulcer. The recognition of malignant degeneration is of vital importance to a surgeon who considers a gastro-enterostomy sufficient for a stenosing prepyloric ulcer, in order not to leave behind an operable cancer. It is also important for the surgeon who favours routine resection of gastric ulcer to recognize malignant degeneration, in order to decide upon the type of resection to be done. Whereas, with a penetrating ulcer the greater omentum is left undisturbed, and the ulcer separated from the pancreas leaving the base behind; with carcinoma it becomes necessary for a radical operation not only to remove the greater omentum but also to excise the base of the ulcer from the pancreas down to healthy pancreatic tissue. This procedure raises the operative mortality rate because of the incidence of acute pancreatitis. For this reason those penetrating ulcers in which malignant degeneration is recognized at the time of the operation are usually considered inoperable.
However, in very early malignant degeneration one can still achieve a permanent cure with a typical resection for a callous ulcer leaving behind the base of the ulcer.
The following illustrates such a case.
A 49-year-old innkeeper bad been ill for seven years x-ith severe epigastric pain and vomiting of acid secretions. One year ago a penetrating ulcer wN-ith a large niche was found; whercupon I advised operation but the physician disagreed. Finally, because of severe pain, loss of weight, and severe vomiting, the operation could no longer be postponed. During the night before the operation the patient had a marked gastric hoemorrhage with fainting. The operation w as performed October 15, 1922, under splanchnic anxsthesia with 10' novocain solution. An ulcer was found penetrating the lesser omentum and the pancreas, extending, from the pylorus nearly to the cardia. The stomach, small and large bowel, contained much blood. Two litres of dark blood and gastric secretion were aspirated from the stomach. The pylorus was -x ide open, the duodenum dilated three fingerbreadths, and compressed at the ligament of Treitz by the extensive callosities of the Proceedings oJ the Royal Society of 111edicine Chit., 1924, 131, p. 78. B1 peimission.) ulcer. A subtotal resection w as done, leaving behind the base of the ulcer in the pancreas, which measured 8 by 3 by 1 cm. and was directly over the splenic artery. The resection extended to the right wall of the oesophagus, and the suture line of the cesophagus was covered with the fundus end-to-side anastomosis was done according to Hofmeister-Finsterer, and the abdomen drained. Uneventful recovery. Rapid gain in weight (30 kilos). The patient is now 65 years old, completely free from symptoms, eating and drinking everything. The operative specimen showed on the lesser curvature a large defect, the former ulcer base, which measured 7 by 3 cm. Histological examination by Prof. Stoerk showed in three points of an otherwise typical callous ulcer very early tubular carcinoma, which was confined to the mucosa and submucosa. That part of the lesser omentum which had become part of the base of the ulcer was free from cancer.
Because the researches of Prof. Stoerk showed that malignant degeneration always starts at the edge of the ulcer, and that the carcinoma spreads out through the submucosa and muscularis, so that the cicatricial ulcer base remains free from infiltration for the longest time, it is reasonable to conclude that one can achieve a permanent cure even if the base of the ulcer is left behind. Therefore, in the interest of the patient, if there is malignant degeneration, and a radical operation w%ith excision of the base of the ulcer from the pancreas is impossible, then one should perform the typical resection as with the ordinary penetrating ulcer, leaving behind the base of the ulcer instead of contenting oneself with a gastro-enterostomy in an inoperable case. With gastro-enterostomy if the ulcer has not yet degenerated, it may still do so and there is also the possible development of a gastrojejunal ulcer. Of 226 radical operations for gastrojejunal ulcer I have three patients who had been judged inoperable by other surgeons for cancer but upon whom a gastro-enterostomy was performed to relieve the pyloric stenosis. When I reoperated the old gastric ulcer was healed but a large gastrojejunal ulcer had developed, which was removed by radical resection.
Orator determined from statistics of Haberer's Clinic that the prepyloric ulcer had a special predilection for the development of malignant degeneration (in 30% of his cases) as compared with ulcer in the pars media which occurred much more frequently but which showed an incidence of but 2% of malignant degeneration. This fact is very important when determining the management of prepyloric ulcer, but does not permit the conclusion which has been stated so often that an ulcer in the cardiac end will not become malignant. That these cases cannot be found in statistics of ulcer-cancer is explained by the fact that they are mostly regarded as inoperable if they develop in an ulcer penetrating into the pancreas. I have records of 15 such cases of ulcer-carcinoma which could not be resected. If there is a suspicion of malignant degeneration, then the early radical operation is indicated. In such cases I perform a subtotal gastrectomy also removing the greater omentum. Whereas in cases operated upon with a diagnosis of gastric ulcer, the greater omentum and the base of the ulcer in the pancreas are left undisturbed, in cases where early malignant degeneration is recognized, not only the greater omentum but also a portion of the pancreas or liver are resected. Simple gastric resection had a mortality of 4% (99 cases with four deaths). Two of these four cases died with peritonitis without, however, leakage from line of sutures (both patients were operated during the War when asepsis was difficult to secure), and two died from pulmonary embolism. When, in addition to subtotal gastric resection, it became necessary to resect parts of the pancreas, liver, or colon, then the mortality rate increased to 33.3% (42 cases with 14 deaths). Because of the high mortality, these extensive operations are only rarely performed. As I have a number of permanent cures after such operation for malignant degeneration as well as for primary cancer, I believe it justifiable to attempt such radical surgery. The permanent results achieved with radical operation for ulcer carcinoma are important. I have repeatedly asserted that permanent cure occurs less frequently after ulcer-carcinoma than after primary carcinoma. Groups II and III were operated on for malignant degeneration. Despite the fact that the operation was as radical as for primary cancer, the difference in permanent cures is striking when one compares 9.3% with 29-6% in primary cancer. In those patients in Group I, in whom the diagnosis of cancer was established first by histological examination, a typical resection for ulcer was done, that is removing almost entirely the lesser curvature but not disturbing the greater omentum. That the greater omentum can be the site of recurrence was demonstrated in two such patients by relaparotomy. It is perhaps of importance to note that in Group I the ulcer-carcinoma was of the infiltrating type, operations for which-when it is found in cases of primary cancer-also give poorer results than those for the cauliflower type which is usually a highly differentiated adenocarcinoma. Besides this the lymph-glands are involved earlier and more extensively in malignant degeneration than in primary carcinoma.
In 260 cases of resections for primary cancer, a five-year cure was obtained in 77=29-6%. It is interesting that also in complicated resections (including portions of pancreas, liver, or colon), 26% were alive and well after five years. The poor prognosis of ulcer carcinoma has been reported by different authors. Hayen mentioned that already in 1901 he had noted that prognosis of carcinoma with free HCI is worse than the prognosis of carcinoma with anacidity. Hartman made a similar observation at the Mayo Clinic for, of 41 resections performed on patients with free HCI, only 22% were alive after five years, while of 39 without free HCI 45% were alive. At the same time he noted that free HCI was present, especially in cases of prepyloric ulcer cancer. Oppolzer, of the Ranzi Clinic, found no difference in the permanent results between ulcer-carcinoma and primary carcinoma. Oppolzer believes that in my cases also there would be no difference if I would subtract those cases included in Group III in whom the diagnosis of ulcercarcinoma could no longer be substantiated by histological examination and would include these in the list of primary carcinomas. It is open to discussion whether one should include in the group of ulcer-carcinoma or primary cancer those cases in which the history, the repeated radiological demonstration of a niche, the clinical course, and especially the macroscopic finding of radiating folds in the mucous membrane, all indicate cancer originating from an ulcer even though the histological examination can no longer show an ulcer. One can completely exclude the doubtful cases of this group, but neither should they be included in the group of primary carcinoma, as Oppolzer suggested, in order to show that in my cases also there is no difference in the prognosis. Even when excluding Group III, the cases in Group II show only 14.8% permanent cure as compared to 29.6% in primary carcinoma.
Group I, in cases of ulcer-carcinoma, operated on with the clinical diagnosis of gastric ulcer where histological examination revealed the diagnosis of early cancer, the earliest operation for carcinoma was performed. But even of these, 50% died with recurrence of the malignancy, where one would otherwise expect at least 80% permanent cures.
Bloomfield, of the Mayo Clinic, described 68 cases of ulcer carcinoma, in which the diagnosis could only be established histologically, 36 cases, or 52.7% of which died with recurrence. The very important fact that 50% of beginning ulcer-carcinomas that were never recognized clinically but were invariably operated upon for ulcer, died of recurrence, forces us to conclude that callous gastric ulcers should be resected before malignant degeneration starts, especially if the patient be a member of a " cancer family ".
In 1927 Chamberlain showed from the statistics of the Moynihan Clinic that with conservative management of gastric ulcer 9.5% died later with carcinoma, while the mortality rate with gastric resection for ulcer in the last few years was only 3%. He correctly concludes that gastric ulcers should be operated on early in order to prevent malignant degeneration. It has been maintained that early diagnosis of cancer is necessary in order to improve the results of gastric resection for cancer. Naturally early diagnosis would be very valuable, but the Proceedings ofthe International Congress of Gastro-enterologists in Paris in 1937 showed that we still have a long way to go to achieve this. This holds true not only for primary cancer but even more so for early malignant degeneration. An improvement in our operative results and permanent cures can only be attained by convincing our physicians that (1) in doubtful cases an exploratory laparotomy with gastrotomy and palpation with the examining finger should be employed as a final diagnostic procedure, instead of waiting until a positive clinical diagnosis can be made, and (2) that a gastric ulcer that fails to disappear or recurs quickly after thorough and exact medical treatment should be operated upon as soon as possible, at latest within six months. The operative measure should be extensive resection not only of the ulcer but also of the chronically inflamed mucosa, especially that of the antrum which, according to Konjetzny, has a special predilection for carcinoma.
As according to Walton 20% of gastric carcinomas originate from ulcer, and as according to Hurst 16,000 in England die yearly with gastric carcinoma, the early operation for gastric ulcer could reduce the number of deaths from gastric carcinoma by 3,200 per annum. This is something that cannot be accomplished by improvement in operative technique alone, but through active collaboration between physicians and surgeons. BIBLIOGRAPHY 
